Background: Patient safety is a critical component to the quality of health care. As health care organizations endeavour to improve their quality of care, there is a growing recognition of the importance of establishing a culture of patient safety. In this research, the authors use the Hospital Survey on Patient Safety Culture (HSOPSC) questionnaire to assess the culture of patient safety in Taiwan and attempt to provide an explanation for some of the phenomena that are unique in Taiwan.
Background
Patient safety is crucial to the health care quality. According to the adverse event reports in Taiwan, there were 14,945 cases reported in 2007, and many of these accidents and deaths could have been prevented [1] . Those accidents and failures were extremely costly both for the patients and for the health care system. As health care industries strive to improve, there is a growing recognition of the importance of establishing a culture of patient safety.
Patient safety in health care organizations has received much attention following the Institute of Medicine report "To Err Is Human: Building a Safer Health System" [2] . The concept of patient safety culture originated from research of safety in hazardous industries. Cox and Cox [3] defined safety culture as the collection of attitudes, beliefs, perceptions, and values that employees share in relation to safety. Similarly, Nieva & Sorra [4] defined patient safety culture as the product of individual and group values, attitudes, perceptions, competencies, and patterns of behaviour that determine the commitment to, and the style and proficiency of, an organization's safety management. An organization with a 'safety culture' is open and fair with staff when incidents occur, learns from mistakes, and rather than blaming individuals, looks at what went wrong in the system [3, 4] .
Patient safety culture is a complex framework which involves different dimensions that guides many discretionary behaviours of patient safety [4, 5] . According to the Agency of Healthcare Research and Quality (AHRQ) [6] , patient safety culture requires an understanding of the values, beliefs, and norms about what is important in an organization and what attitudes and behaviours related to patient safety are supported, rewarded, and expected. Therefore, it is important for health care organizations to assess their culture regarding patient safety in order to improve patient safety within the health care process.
The Hospital Survey on Patient Safety Culture (HSOPSC) of AHRQ [6] is a tool for assessing the safety culture of hospitals as a whole, or for specific units within the hospitals. HSOPSC has good psychometric criteria testing, including item analysis, exploratory factor analysis, confirmatory factor analysis, and inter-correlation and reliability analysis [7] [8] [9] [10] . HSOPSC has been tested on a large sample, and has good supporting documentation [8, 9, 11] . HSOPSC also has been used in different countries including the United States, Canada, and Belgium, and has been translated into different languages. In addition to HSOPSC, AHRQ also provides a database of 382 hospitals in the US participating in the HSOPSC survey. The database consists of data from 108,621 respondents who completed the survey, including nurses, physicians, technicians, pharmacists and administrators in 2007.
The main objective of this research was to use the HSOPSC measurement tool to evaluate patient safety culture in Taiwan's hospitals and attempt to provide explanation of some of the phenomena in patient safety culture that are unique in Taiwan. The findings of this study should provide health care organizations in Taiwan a better understanding about patient safety culture in Taiwan's hospitals.
Methods

HSOPSC Questionnaire
HSOPSC was pilot tested, revised, and then released in November 2004 by AHRQ [6] . It was designed to measure 12 factors (dimensions) of patient safety culture. The HSOPSC questionnaire contains 42 items which mostly use the 5-point Likert response scale of agreement ("Strongly disagree" to "Strongly agree") or frequency ("Never" to "Always"). For construct validity, the authors used the principal component analysis extraction method and the Varimax rotation method, the total variance explained by the 12 factors covered by HSOPSC was 61.57 percent (KMO = 0.868, p = 0.000). According to Fleming [9] , the reliability expressed as Cronbach's α for the AHRQ data ranged from 0.63 to 0.84, whereas for the data in this research, the Cronbach's α ranged from 0.51 to 0.84, slightly lower than the AHRQ data, which implied that the consistency of the responses on each survey item for the data in this study is less than for the AHRQ data.
Sample and data collection
Random sampling was used to survey a wide range of hospital staffs throughout Taiwan, including physicians representing each department, nurses representing each clinical nursing unit, and non-clinical staff. There are in total 23 medical centers, 20 regional hospitals, and 306 community hospitals in Taiwan. Of the 306 community hospitals, 23 are teaching hospitals. Only teaching hospitals were included in this study. A total of 50 hospitals (out of 68 teaching hospitals) were randomly selected for the survey, including 16 medical centers, 18 regional hospitals, and 16 community hospitals. For each hospital, a sample of 20 staff members was chosen randomly by a research coordinator in the hospital, which consisted of about 6 physicians, 12 nurses, and 2 administrators. The sample roughly represented all professional groups within a proportional allocation in Taiwan. The total sample size for the survey was 1000, including 300 physicians, 600 nurses, and 100 administrators. The investigation was conducted from January 2006 to February 2008.
To ensure the privacy of the respondents, the survey was strictly anonymous. Also, to allow for confidentiality, respondents were asked to put their completed questionnaire in a sealed envelope and the envelopes are collected by the research coordinator and then returned directly to the researchers. Formal consent to participate the survey was granted by the management board of each hospital. Formal ethical approval was not needed for this study according to Taiwan's law.
After receiving the completed questionnaires, a preprocessing step was applied to remove incomplete or invalid data. The exclusion criteria used were similar to [6, 10] : (1) no entire section completed; (2) fewer than half the items answered; or (3) all items answered the same. After removing incomplete questionnaires, a total of 788 respondents (230 physicians, 478 nurses, and 80 administrators) from 42 hospitals had successfully completed the questionnaire. Therefore, the final response rate for the survey was 78.8%.
Data analysis
This study used SPSS 15.0 for Windows and Amos 7 to perform the statistical analysis. First, descriptive statistics of the demographic characteristics of respondents, characteristics of hospitals, and the average percentage of positive responses on patient safety culture were computed. The average percentage of positive responses, defined as the average of the item-level percent positive responses within a HSOPSC dimension, represented positive reaction toward patient safety culture. Second, descriptive statistics and t-test were used to explore the differences between the data of this study and the 2007 AHRQ database, and also used to examine the differences in average positive response rate between the supervisors and non-supervisors within the data. Thirdly, confirmatory factor analysis (CFA) of SEM was performed to justify the adequacy of the HSOPSC assessment on the data in Taiwan. Lastly, construct reliability (CR) and internal correlation were tested to assist in better understanding of the measurement and concept of HSOPSC in Taiwan. CR also provided an indication of the internal consistency of the 12 dimensions. Internal correlation, on the other hand, showed the discriminant validity among the 12 dimensions.
Results
In the following sections, we first show the demographic statistics for the respondents taking the survey. Next, we present the results of the HSOPSC survey at three different levels: the unit level, the hospital level, and the outcome level. The comparison between our data and the AHRQ data are also given. Following that are results comparing the differences in average positive response rate between the supervision group and non-supervision group. Finally, the results of applying HSOPSC in Taiwan are given.
Demographic statistics
A total of 788 respondents from 42 hospitals (10 medical centers, 16 regional hospitals and 16 community hospitals) in Taiwan completed the survey. As shown in Table  1 , about 29.2% (230) of the respondents were physicians across different departments, 60.6% (478) were nurses, and 10.2% (80) were administrators, which included clerks, secretaries, and managers. The average age of the respondents was 35 years old, and most of them were female (73.7%). They had worked an average of one to five years in their hospital. The largest percentage of physician respondents worked in medicine (60.8%), followed by surgery (19.6%) and cross unit (19.6%). Most of the nurses worked in general wards (36.4%), followed by cross department (27.0%), and then outpatient department (19.4%). The majority of the administrators did not have direct contact with the patients (92.5%). Among the respondents, 38.8% (306) were in a supervisory position. Since the government and hospital authority in Taiwan gave an impetus to patient safety, many of the hospital staffs (78.8%) received patient safety training programs within the hospital, but only 45.7% (360) received training programs outside the hospital. Furthermore, 96.2% of the hospitals had their own patient safety reporting mechanism, and 87.6% of them also had a specific department in charge with patient safety affairs. Table 1 also shows the demographic statistics separately for the supervisors and non-supervisors. As shown, majority (63.1%) of the supervisors were physicians. Comparing with the nonsupervision group, the supervision group had higher education level (95.4% had college degree or higher versus 76.3%) and had longer working experience (50.6% had worked more than 5 years versus 30.1%) in hospitals. On the other hand, the non-supervision group had higher percentage in receiving patient safety training inside hospital (81.7%), and it consisted mostly female (92.3%).
Unit-level aspects of patient safety culture
The unit-level aspects of patient safety culture represent the perception of respondents on patient safety culture within their department and unit. Table 2 shows the average percentage of positive responses for each of the 12 dimensions that HSOPSC measures, for both the 2007 AHRQ data and the data from this study (Taiwan). The results are sorted in descending order based on the AHRQ data, and the t-test results between the AHRQ data and Taiwan data are shown in the last column. The unit-level aspect of patient safety culture covers items 1, 2, 4, 6, 7, 10, and 12 in Table 2 . The average percentage of positive responses for "Teamwork within units" is 94% in Taiwan, which is much higher than that reported by the AHRQ (78%). The results indicate that most of the respondents in this study feel supportive and respected in their unit or work place, and they are more likely to cooperate and coordinate with their co-workers. For the "Supervisor/manager expectations and actions promoting safety" dimension, the average percentage of positive responses for Taiwan is 83%, which is also higher than the AHRQ data (74%). The differences between the AHRQ data and the Taiwan data for both dimensions are significant different in a statistical sense.
The "Organizational learning--continuous improvement" dimension of patient safety culture represents a learning culture in which mistakes lead to positive changes and changes are evaluated for effectiveness. In Taiwan, most of the respondents agreed that their hospitals had constructive activities to improve patient safety culture. The percentage of positive responses for organizational learning in Taiwan is significantly higher than in the AHRQ data. However, for the "Feedback and communication about error" and "Communication openness" dimensions, the positive response rates for Taiwan are slightly lower than the AHRQ, although the differences are not significant.
In the past, when failure or error occurred, it usually resulted in punishing people instead of acknowledging the problem existed. The "Nonpunitive response to error" dimension measures to what extent the hospital staff feels that their mistakes are not held against them, and the mistakes are not kept in their personnel file. For both Taiwan and the AHRQ data, the positive response rate for this item is lower than 50%, and it also has one of the lowest scores among the twelve dimensions of patient safety culture.
The last unit-level patient safety culture dimension is "Staffing"; it shows whether a health care unit has adequate staff allocation to handle the workload and whether the working hours are appropriate for providing the best care for the patients. The percentage of positive responses for this item is the lowest for patient safety culture in this survey, and it is significant different from the AHRQ data.
Hospital-level aspects of patient safety culture
The hospital-level aspects of patient safety culture cover items 3, 9, and 11 in Table 2 . The "Hospital management support for patient safety" dimension is an indication of whether the management team provides a work climate that promotes patient safety. In Taiwan, the positive response rate for this item is 62%, which is lower than the AHRQ data (69%). For the "Teamwork across hospital units" dimension, on the other hand, the positive response rate for Taiwan (72%) is significantly higher than that for the AHRQ data (57%). Hospital workers in Taiwan seem to have better cooperation and coordination across different units or departments. Medical problems and accidents may occur during shift changes. Therefore, unhindered handoff and transition is desirable to assure patient safety in the hospital. However, most respondents in Taiwan and the US feel that hospitals are not doing enough and the average percentage of positive responses for both surveys on this item are below 50%.
Outcome-level aspects of patient safety culture
The outcome-level measurements of patient safety culture include "Overall perceptions of safety" and "Frequency of event reporting" (items 5 and 8 in Table 2 ). Overall perception of patient safety culture is an indication of good procedures and systems for preventing errors and the lack of patient safety problems. The percentage of positive response for Taiwan for this item is 65%, a little higher than the AHRQ result (63%). For the frequency of event reporting factor, the positive response rate is 56% for Taiwan, and 59% for the AHRQ data, but the difference is not significant.
Supervision group versus non-supervision group
As shown in Table 1 , 38.8% of the respondents in this study were in a supervisory position, and since there exists a presumption that supervisors will tend to give better scores, it is therefore important to examine the effect of position factor on the patient safety culture measurements. The average positive response rates for each of the 12 HSOPSC dimensions computed separately for the supervision group and the non-supervision group are summarized below:
(1) Supervisor/manager expectations and actions promoting safety: 84% for supervisors and 82% for non-supervisors, (2) Organizational learning--continuous improvement: 84% for supervisors and 84% for non-supervisors, (3) Teamwork within units: 93% for supervisors and 94% for non-supervisors, (4) Communication openness: 59% for supervisors and 57% for non-supervisors, (5) Feedback and communication about error: 61% for supervisors and 58% for non-supervisors, (6) Nonpunitive response to error: 52% for supervisors and 41% for non-supervisors, (7) Staffing: 42% for supervisors and 37% for nonsupervisors, (8) Hospital management support for patient safety:
60% for supervisors and 64% for non-supervisors, (9) Teamwork across hospital units: 76% for supervisors and 71% for non-supervisors, (10) Hospital handoffs and transitions: 54% for supervisors and 45% for non-supervisors, (11) Overall perceptions of safety: 67% for supervisors and 64% for non-supervisors, (12) Frequency of event reporting: 60% for supervisors and 56% for non-supervisors. As we can see the average positive response rates for the supervision group were generally slightly higher than the rates for the non-supervision group, expect for the "Teamwork within unit" and the "Hospital management support for patient safety" dimensions, which the nonsupervision group actually gave higher positive response rates. For all 12 dimensions, however, none of the differences in average positive response rate between the supervision group and non-supervision group were significant based on t-test.
HSOPSC application in Taiwan
To justify the validity of using the HSOPSC on assessing patient safety culture in Taiwan, we used confirmatory factor analysis (CFA) in a structural equation model (SEM) to explore the fitness of applying HSOPSC in Taiwan. Table 3 summarizes the CFA results of applying HSOPSC on Taiwan data. The X 2 value of the CFA analysis is 63.65 (p-value = 0.002), implying that there is a discrepancy between the data in Taiwan and the hypothetical model. However, in using X 2 to test model fitness we must also consider sample size and the number of factors; a large sample size and large number of factors tend to decrease the fitness of the model [12] . The Normalized chi-square (NC) provides an alternative index of model fitness. As suggested by Hair et al. [13] , an NC value larger than 1 and smaller than 5 should indicate fitness between the hypothetical model and sample data. The NC value for the data in this research is 1.872, thus indicates goodness of fit for the HSOPSC model with the Taiwan data. Furthermore, as shown in Table 3 , almost all of the CFA statistics meet their respective goodness of fit criteria. The CFA results indicate acceptable model fitness between the hypothetical model of patient safety culture and the data in this study. Table 4 shows the regression estimations for each dimension of the HSOPSC model. All 12 estimates are significant (p-value < 0.001) and are positive values, which means each dimension has its influence on patient safety culture. Of the 12 dimensions, nine have factor weights larger than 0.5, indicating that the nine factors have a direct effect on patient safety culture. The "Overall perception of patient safety" dimension has the highest factor weight, followed by the "Teamwork across hospital unit" dimension. The three dimensions that have factor weights less than 0.5 are "Feedback and communication about error", "Communication openness", and "Frequency of event reporting" (items 6, 7, and 8 in Table 4 ), which suggests that these factors have less influence on patient safety culture for the data in this study. Table 5 shows the construct reliability (CR) values which are often used in conjunction with SEM. Accord-ing to [13] , CR values larger than 0.7 suggest good reliability, and values between 0.6 and 0.7 may be acceptable provided that other indicators of a model's construct validity are good. High construct reliability indicates that internal consistency exists. As shown in Table 5 , many of the factors show good internal consistency. However, there are five factors that have CR values lower than 0.6, including "Staffing", "Overall perception of safety", "Communication openness", "Feedback and communication about error", and "Frequency of event reporting". There are several possible reasons for low internal consistency. One reason is that the factor structure of the HSOPSC model for these items might not fit the data well; another possible reason is that the sample size of the data might not be large enough to achieve consistency [13] . Also in Table 5 , for discriminant validity, none of the 12 factors show high internal correlation, which provides evidence that the construct of patient safety culture is unique and captures some phenomena which is actually different in different dimensions.
Discussion
The HSOPSC survey by AHRQ has been used to meet the increasing demand for patient safety culture assessment in the Western countries, especially in the US. In this study, we used HSOPSC to measure patient safety culture in Taiwan. Samples of 788 respondents from 42 hospitals across Taiwan were evaluated. Overall, the mean positive response rate for the 12 patient safety culture dimensions of the HSOPSC survey was 64%, slightly higher than the AHRQ data (61%). The results show that hospital staffs in Taiwan feel positively toward patient safety culture in their organization. The dimension that received the highest positive response rate was "Teamwork within units", which is similar to the results reported in US [6] , Belgium [10] , and Dutch [14] . On the other hand, the dimension that had the lowest percentage of positive responses was "Staffing", meaning that most of the respondents feel that staff allocation is not adequate to handle patient safety related workload. A similar finding was reported by Hellings and associates [10] . The HSOPSC survey results in this study reveal that the hospitals and health care organizations in Taiwan should have imperatives to: r allocate staffs and working hours more adequately, r develop a nonpunitive culture, r focus on patient transfer and transition through the different units in the hospital, r create an open communication atmosphere for reporting adverse events, r establish an environment which helps staff report mistakes and errors spontaneously. A positive safety culture will improve patient safety performance [15] , which could help organization enhancing safety outcomes such as micro accident, self-report accident, safety behavior, and safety audit scores [16] [17] [18] [19] .
Most of the confirmatory factor analysis (CFA) indices indicate goodness of fit for applying the HSOPSC model of patient safety culture in Taiwan. Nevertheless, there are still some indices which do not support such a claim. This is not unexpected because questionnaires developed in one cultural setting normally cannot be translated and used directly in another cultural setting [20] . Our results show that there exist some discrepancies between the HSOPSC model and the data in Taiwan, particularly for the dimensions of "Feedback and communication about error", "Communication openness", and "Frequency of event reporting". Such discrepancies may be partly explained by the differences in organizational behavior between cultural settings, including management values, organizational commitments, leadership, and relationships within organizations [21, 22] .
The authors discovered several observations when applying HSOPSC measurements in Taiwan that might help explain some of the differences in patient safety culture between US and Taiwan. First, most of the respondents in Taiwan are shy of speaking up or asking questions when something which does not seem right has happened. Festinger [23] mentioned that in Chinese society, people care about others' thinking about their attitude and behavior. Chinese people tend to have strong social conformity in opinion or behavior, and also pursue interpersonal harmony. Harmonious relationships can maintain a stable social order that becomes the collective emotion of the Chinese [24] . Many Chinese think that communication openness might break the interpersonal harmony [25] . Therefore, when assessing the communication openness dimension of the HSOPSC in Taiwan or in Chinese society, concerns related to the internal psychological process of communication need to be addressed. For example, proper wordings should be used in the communication process in healthcare organizations during patient safety culture survey.
Second, many Taiwanese try to avoid discussing adverse events and errors directly and choose to stay silent. Previous studies found that Chinese society tends to be more collective than the Western society [26, 27] . Yang and Yeh [28] mentioned that this kind of phenomenon is called "familial collectivism", which is the association of similarity between family and organizations. Adverse event reporting is an interaction between authority (as a father) and staff (as a child), which is considered a complicated relationship [29] . Chinese would tend to use metaphor and indirect methods to express their opinions, thus inhibiting them from expressing opinions freely. As stated in [30] , culture plays a significant role in the interaction between supervisors and subordinates, and consequently culture differences may influence the degree of subordinates' supervisory commitment. In Taiwan, most employees tend to commit to the leaders [31] . When a staff member reports an error, he or she will become a 'whistleblower' and is seen as acting against the supervisor. Accordingly, the dimensions of "Communication openness" and "Frequency of event reporting" of patient safety culture have different implications for Taiwan and for the US.
Overall, HSOPSC has many strengths, such as good psychometric properties and comprehensive coverage of safety culture. However, patient safety culture studies must consider the diversity of cultures. Despite the progress of patient safety assessment that has been made in recent years, there remains a significant patient safety issue that has yet to be formally recognized and systematically addressed, namely, the issue of culture and its possible links to patient safety [32] . 
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Conclusions
There is currently a major effort to improve patient safety in many countries, and health care providers have been encouraged to assess the current state of their safety culture. Patient safety culture assessment tools provide an avenue to understand what staffs think and how they act towards patient safety. This paper discussed the application of the HSOPSC survey to assess the patient safety culture in Taiwan. A total of 788 staff members from 42 hospitals across Taiwan completed the survey. In general, hospital staffs in Taiwan feel positively toward patient safety culture within their organization. However, several dimensions of patient safety culture had low positive response scores, including "Staffing", "Nonpunitive response to error", and "Hospital Handoffs & transitions". Hospitals and health care organizations in Taiwan should address those issues while examining their quality of care. This paper also explored the differences in patient safety culture between the US and Taiwan using HSOPSC and gave explanations for some of the discrepancies found in the results. The internal consistency of the data in this study was lower than that of the AHRQ data. The original AHRQ database is a large heterogeneous samples made up of many different health care organizations. Therefore, expanding the scale of the survey in Taiwan to cover more health care providers and practitioners is necessary for the future research. Moreover, patient safety culture measurements should consider the interaction between organizational and individual factors, which provide better understanding of group dynamics and individual attitudes of patient safety culture.
